Abstract: We report laser wavefront degradation of a 200 TW laser from heat absorbed by the in-vacuum compressor gratings, while scanning laser energy and rep-rate. Laser induced damages are investigated. The development of ultrafast technology now allows an easy access to laser systems reaching peak powers of hundreds of TW and up to several PW [1] . In parallel to the increase of peak power, constant effort has been undertaken to increase the repetition rate of such systems, for instance by using diode-based pump lasers [2] . The increase of the laser repetition rate enables systematic studies and parameter scans backed up by statistical data, leading to deeper and more consistent analysis.
The development of ultrafast technology now allows an easy access to laser systems reaching peak powers of hundreds of TW and up to several PW [1] . In parallel to the increase of peak power, constant effort has been undertaken to increase the repetition rate of such systems, for instance by using diode-based pump lasers [2] . The increase of the laser repetition rate enables systematic studies and parameter scans backed up by statistical data, leading to deeper and more consistent analysis.
Commercially available Ti:sapphire lasers reach several hundreds of TW with pulse durations well below 100 fs at a few Hz repetition rate. The in-vacuum pulse compressor of such CPA laser systems is usually based on gold-coated diffraction gratings to obtain a good efficiency over a large bandwidth [3] required for ultra-short pulses. For goldcoated gratings, a few percents of the average laser power is absorbed in the grating substrate, which will eventually deform the substrate due to thermal expansion.
Previous work has measured such deformation [4, 5] , with different lasers parameters or using diode lasers with similar average power. We report, to our knowledge, the first direct measurement of heat-induced wavefront distortion in gold-coated gratings of a 100 TW class vacuum compressor using the actual high-energy ultrashort laser to both heat up the gratings and diagnose their deformations.
We performed an systematic and extensive parameter study, using a wavefront sensor measuring a sampled beam after compression, and scanning the laser energy over a range of up to 6 J, and the laser repetition rate from a fraction of a Hz up to 5 Hz. For each parameter, we observed the evolution of the laser wavefront for at least 30 minutes and up to 4 hours. The measured wavefronts were processed to compute the point spread function and calculate the relative change of the Strehl ratio. From this observation, we can then draw conclusions on the focusability of the laser beam after the compressor. In our presentation, we will report on the time-dependent wavefront deformations, specifically the evolution of the transverse modes, over a broad range of repetition rates and average powers. Furthermore, we investigate the onset of laser induced damage for different grating technologies.
Our results are specific to our laser system, but the conclusions should be generally valid also for different designs and laser parameters. They emphasize the necessity of improving the grating and compressor technology in order to fully utilize laser systems with increasingly higher average laser power and repetition rate.
